TUE-PO1-113-03 MT27, 27th International Conference on Magnet Technology (November 15-19, 2021, Fukuoka, Japan)

3 Linnaeus University Design of a double aperture Canted-cosine-theta T
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Main parameters based on the LHC MCBC [1,2] 3D view (a) and 2D view (b) of the CCT  View of the wires in the channel (a) . . . L .
: ] CAD design is ongoing, and involves major improvements compared to existing CCT magnets [4].
magnet showing main parameters and photography of the cable (b) . . . . . :
The High Luminosity LHC requires dipole orbit correctors grouped in double aperture magnet Parameters Values (a) o The improvements are on three different areas: layer jump, joints boxes, quench protection.
assemblies. They provide a field of 3.1 T at 100 A in an aperture of 70 mm. Overall length 1.1m e \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ﬁ“ Former
Nominal 2 o re) = @ \\\\\\\\\\\\\\\\/ @ ®=1.08 mm Wire A multi-layer jump box will be designed and installed on the side of the magnet. It will consist of
ominal current (per wire < . : :
A new design is needed based on a radiation-resistant polyimide insulated cable that can replace P %.N _ Resin three layers of G10, two are used for the 70 splices (35 splices per layer) and the last one for the
. : : : .. = - 3 6- d-1 cabl : -
the existing orbit correctors when they reach their end-of-life due to radiation damage. The SC cable Sarelme-l x (b) Support Tarouner e instrumentation and voltage taps.
: : : : . . i i : . @i, = 106.8 mm . . . . .
chaII.enge is to design a.magnet that simply Plugs into the existing positions and re-uses bus-bars, SC cable diameter 1.08 mm ey oy e o) 3D view of the coils with the joints box
passive quench protection, and power supplies. SC wire NbTi 0.36 mm Yok S— :
. _ , . - o , _ Critical current (at 4.2 K) 137 A | Joint b - |_Inner coil External pipe
We propose, through a collaboration with Swedish universities and Swedish industries, to design . oint box
a self-protected canted-cosine-theta (CCT) design. We take the opportunity to explore new Pitch >.8 mm Joint box cover
concepts for the CCT design to produce a cost-effective and high-quality design with a more Nb turns 147
sustainable use of resources. The new orbit corrector’s design must fit with tight field quality Tilt angle 30°
requirements while keeping within the same mechanical volume and maximum excitation Thickness of the formers 2 35 mm
Current. . . Epox
Wall thickness (min) 0.3 mm p N
Channels design 2 x 5 cables gf:e;';’g_r;‘f;m '(;;e;f‘;g”‘,:,;
Channel dimensions 2.31 x6.15 mm? Pous = 105.4mm  Loue =87 mm
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) ////////////////////////////////////////////////////////////////////////////////////////////////////////////// ’ Realization of the 70 joints:

o N Y N  The insulation is removed from the super conducting L
Ty T he Inslation &5 1 . U o
 The two superconducting (SC) wires are twisted '* R

together.
For a total current of 85 A per wire, a 6-around-1 cable and 10 cables in each The existing installation in the LHC tunnel doesn't involve external * The voltage tap is then twisted around the SC pair. Rath han followi he Ohm's | . The | , i . |
channel, a peak field of 3.27 T is obtained. Considering the magnet length is dump resistor. The magnet must be self and passively protected. * Fluxis added and all three wires are soldered together. ather than foflowing the Dhm's aw, d varistor  The ~layer jump will require severa
0.857 m for an overall length smaller than 1.1 m, we obtain an integrated field of Simulations have been realized using ProteCCT [3] to estimate the * Crimp tubes are put over the joint section. exhibit the following Vi relationship [5]: ge;atl?cps- tot fm:j:l the tb?St tmIIOdEI that is
approximately 2.80 Tm. needed the dump resistor. * Flux is added again, and the solder is re-flown with B B(T) oth €lticient and easy 1o install.

additional solder added which flows into the crimp o : V(? t_ C(T?It " "

2D view of the magnetic field simulated by COMSOL with iron (a), Quench protection studies with ProteCCT for | = 85 A and . tubes. | o | | the'svz rsizfo'r”gaiorl‘s f\” aig“aﬁ ‘i’s ae ‘:; nf‘gﬁnaecarﬁ:; 3D weWOOf the layer jump
zoom around the coil (b) and mechanical stress (c) a dump resistor of 12.3 Q The joint is covered in a polyimide tube for insulation. Outer coil

coefficient (<1).

Inner coil

Photographs of the splices

m , | , Pictures of a Metrosil varistors .
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e 8 0 . | . 0 al The splices are between 20 mm The CCT magnet being designed and manufactured by two Swedish universities and Swedish
-0.35; | | | 0.08 [ 0.0 0.3 0.6 0.9 and 100 mm long. industries is now fully simulated. The model will be ready for manufacturing in the next few
-0.2 0 0.2 m 2l 06 z U6 g _ The three on the right are weeks and will be tested at FREIA at Uppsala University. This magnet is based on the LHC MCBY
Time (S) folded in half. and MCBC specifications and has three major improvements over other CCT magnets:
improved layer jump, easily accessible jointed boxes and self protected.
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